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Gernot Rücker, Janusz Andres, Andrew Lockey, Freddy K. Lippert, Marios Georgiou
and Sabine WingenEuropean Journal of Anaesthesiology 2017, 34:792–796
Sudden cardiac death is the third leading cause of death
in industrialised nations. It is estimated that in Europe
and in the United States, more than 700 000 patients die
annually following sudden cardiac death, even when the
emergency medical service has been activated and
started cardiopulmonary resuscitation.1,2 The same
applies to all other developed regions of the world.
Despite many improvements in emergency medical ser-
vices and hospital treatment of sudden cardiac death
patients, the survival rates remain low. The key problem
is that it can take a long time for an emergency medical
service to arrive after the victim’s collapse. The brain,
however, starts to die some 3 to 5 min after circulatory
arrest. Thus, the treatments that emergency medical
services deliver arrive too late for most sudden cardiac
arrest patients.
One of the most effective ways to increase survival in
sudden cardiac arrest is swift onset of cardiopulmonary
resuscitation by bystanders (who we know observe the
victim collapse in at least 60% of cases3) and by educated
and trained ‘first responders’ who are dispatched in parallel
with the emergency medical services. Lay bystander resus-
citation rates differ significantly across Europe, ranging from
10 to 20% in many countries, and higher than 60 to 80% in a
few othercountries.4 Some countries have made remarkable
progress with increasing bystander resuscitation rates over
the last decade. Denmark in particular can serve as a blueht © European Society of Anaesthesiology. Un
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increase bystander resuscitation rates. In Denmark, over a
period of more than 10 years, bystander resuscitation rates
following sudden cardiac arrest increased from less than
20% in 2001 to more than 50% in 2012. This was not only
associated with a tripling in survival of patients following
sudden cardiac arrest, but also – and most interestingly –
with lower rates of brain damage, nursing home admission
and death from any cause within the first year after sudden
cardiac arrest as compared with no bystander resuscitation.5
Furthermore, the majority of survivors went back to work.6
This success is because of nationwide initiatives including
mandatory education in resuscitation in elementary schools
since 2005 in Denmark.7 In the years before, Norway and
some states in the United States and Germany successfully
established similar programs. To save the lives of hundreds
of thousands of sudden cardiac arrest patients, it is, there-
fore, important to focus efforts on increasing bystander
resuscitation. This is also one of the 10 recommendations
emphasised by the Global Resuscitation Alliance as the
most important to improve survival from out-of-hospital
cardiac arrest.8Educating school children in cardiopulmonary resuscita-
tion is an effective and long-lasting way to increase
bystander efforts.9 This was recognised in 2015 by the
WHO when they endorsed the KIDS SAVE LIVES state-
ment.10,11 Following such training, school children can also
serve as multipliers,11 and all this will have a significant
positive influence on survival after sudden cardiac arrest.authorized reproduction of this article is prohibited.
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School children education in resuscitation for Europe and the world 793We recommend that resuscitation training for school
children should start at the age of 12 years or earlier,
with 2 h of theoretical and practical training per year, and
as long as the children go to school. Educated teachers
and medical personnel are both equally effective in
training school children in cardiopulmonary resuscitation.
Following several initiatives, school children education in
cardiopulmonary resuscitation is already mandatory in
five countries in Europe, and it is a recommendation in
16 additional countries (Fig. 1).12 Our aim is to haveyright © European Society of Anaesthesiology. U
Fig. 1
This is the ‘KIDS SAVE LIVES’ – European map of CPR education in scho
suggestion, and in the countries with green-haired kids, there is legislation ab
Resuscitation.school children educated in resuscitation all over Europe
and the rest of the world. To support this goal, we have
summarised what we have experienced and, in part,
actively initiated with regard to historical facts and mile-
stones (Table 1).13 Many of those have been initiated by
anaesthesiologists,13 and this editorial wants to motivate
and activate as many colleagues as possible from all kinds
of emergency medical disciplines.
What can be done to support the movement KIDS SAVE
LIVES? There are different concepts, curricula andnauthorized reproduction of this article is prohibited.
ol children. In the countries with yellow-haired kids, CPR education is a
out CPR education. Adapted with permission12. CPR, Cardiopulmonary
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Table 1 Historical milestones in school children education in resuscitation
Until 2009 In Norway, school children education in resuscitation was established in the 1960s. In Denmark, elementary school children education in
resuscitation was made mandatory in 2005. Further initiatives and projects have been established in a few other European countries and in the
United States7,14,15
2009 Annual congress of the European Resuscitation Council in Cologne, Germany. During the precongress of the German Resuscitation Council, 400
school children were trained by representatives of the German Resuscitation Council together with the ‘miniSanitäter’ organisation from Munich,
Germany (http://www.minisanitaeter.de/projekte5.html)
2010 Annual congress of the European Resuscitation Council in Porto, Portugal: 200 school children were trained in resuscitation
In Germany, anaesthesiologists from the Department of Anaesthesiology and Intensive Care Medicine of the University of Rostock started the
education of school children and teachers in resuscitation all over the German Federal State Mecklenburg-Vorpommern – with the support from
the Ministry of Schools and the ‘Björn Steiger Stiftung’. The aim was to educate all school children in Mecklenburg-Vorpommern in resuscitation
2011 With the support from Cypriot members of the European Parliament, representatives of the European Resuscitation Council and the German
Resuscitation Council started a European initiative for more awareness for cardiac arrest and resuscitation, including school children education
in resuscitation (written declaration on establishing a European Cardiac Arrest Awareness Week), at the European Parliament in Strasbourg,
France. This ‘written declaration’ was signed by 395 members of the European Parliament from different political parties – all over representing
more than 50% of all members of the European Parliament (http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P7-
TA-2012-0266+0+DOC+XML+V0//EN)
2012 The German Resuscitation Council published its Curricula for school children education in cardiopulmonary resuscitation in both English and
German (at www.grc-org.de/reanimationsunterricht)
Representatives from the European Resuscitation Council and the German Resuscitation Council visited the European Commissioner for Health at
the European Parliament in Strasbourg. The only topic was the relevance and the importance of cardiac arrest, cardiopulmonary resuscitation
and school children education in cardiopulmonary resuscitation. Our aim was to generate and establish more visibility for this topic at the highest
European level and to start an annual European Cardiac Arrest Awareness Week – later named ‘European Restart a Heart Day’
2013 The first ‘European Restart a Heart Day’ was launched on 16 October by the European Resuscitation Council – with the support from 32 National
Resuscitation Councils within the European Resuscitation Council family and with initiatives in more than 20 European countries. The topic all
over Europe was ‘Children Saving Lives’ (www.erc.edu/about/restart)
In Germany, the ‘Woche der Wiederbelebung’ (week of resuscitation) was launched by the German anaesthesiologists (Deutsche Gesellschaft für
Anästhesiologie und Intensivmedizin, Berufsverband Deutscher Anästhesisten, Stiftung Deutsche Anästhesiologie) together with the German
Resuscitation Council and with the support of the German Health Minister (www.einlebenretten.de)
Representatives from the European Resuscitation Council and the German Resuscitation Council – together with the 13-year-old Nic and the 17-
year-old Kea, who had successfully resuscitated Nic 1 year before at their school, when he had a sudden cardiac arrest because of cardiac
abnormalities – showed the European Commissioner for Health and his colleagues at the European Commission in Brussels how easily
cardiopulmonary resuscitation can be performed (www.erc.edu)
Guinness World record of the Department of Anaesthesiology and Intensive Care Medicine in Münster, Germany: 11 840 school children were
trained together in resuscitation at the Schloßplatz in Münster (https://www.youtube.com/watch?v=WvHJF0b_-wQ)
In Poland since 2013 and every year on 16 October the Great Orchestra of Christmas Charity Foundation (Jurek Owsiak) in close collaboration
with the Polish Resuscitation Council has organised the ‘European Restart a Heart Day’ – children from across Poland attempting
cardiopulmonary resuscitation demonstration for half an hour to set records in numbers of children performing simultaneously cardiopulmonary
resuscitation on manikins. For the first time, they came together in 2013 and proved that children in Poland know how to save lives – 83 111
people performed cardiopulmonary resuscitation simultaneously at 1132 various schools, public places and institutions that hosted the events
(http://www.wosp.org.pl/uczymy-ratowac/rekord)
In Italy since 2013 and every year on the second week of October, the Italian Resuscitation Council has organized a cardiac arrest week called
‘Viva!’ with the aim to increase awareness in the general population and younger generations. The Italian Resuscitation Council invested
resources on digital communication with social network, serious games and apps (http://www.ircouncil.it/per-il-pubblico/settimana-viva/)
2014 In Germany, and upon an initiative of the German anaesthesiologists together with the German Resuscitation Council, the School Committee of the
School Ministers of all 16 Federal States recommended training teachers in resuscitation to enable them to train school children in
cardiopulmonary resuscitation – for 2 h per year, starting at the age of 12 years (www.grc-org.de)
The European Patient Safety Foundation, the European Resuscitation Council, the International Liaison Committee on Resuscitation and the World
Federation of Societies of Anaesthesiologists supported the ‘KIDS SAVE LIVES’ statement, which suggests 2 h of resuscitation training in
school children per year, starting at the age of 12 years13,14
In Poland, 67 396 school children all over the country jointly trained cardiopulmonary resuscitation for the ‘European Restart a Heart Day’ (http://
www.wosp.org.pl/uczymy-ratowac/rekord)
2015 The ‘KIDS SAVE LIVES’ statement from European Patient Safety Foundation, European Resuscitation Council, International Liaison Committee on
Resuscitation and World Federation of Societies of Anaesthesiologists was endorsed by the WHO16,17
The Health Minister from the Republic of the Sudan pledged support for the ‘KIDS SAVE LIVES’ initiative
In Italy, the School Minister established a law for nationwide mandatory education of school children in resuscitation; the Italian Resuscitation
Council supported this legislation with a flash mob with school children and a press conference in the Italian Parliament (http://
www.resuscitationjournal.com/article/S0300-9572(16)30299-4/abstract)
In Italy, during ‘Viva!’ 2015 ‘Relive’ was launched, the first ‘serious game’ with no profit purpose to increase awareness about cardiac arrest and
cardiopulmonary resuscitation in children of secondary school (http://relivegame.org)
In Poland, 92 049 children performed cardiopulmonary resuscitation demonstrations on 5411 manikins at schools and public places during the
‘European Restart a Heart Day’ event (http://www.wosp.org.pl/uczymy-ratowac/rekord)
In the United Kingdom, the Resuscitation Council distributed free copies of its award winning Lifesaver app (http://www.lifesaver.org.uk/) to all
secondary schools
2016 In France, first aid and resuscitation training became mandatory by national law for all schools
Greece – with Hellenic Society of Emergency Prehospital Care – participated in the ‘KIDS SAVE LIVES’ movement: in Thessaloniki, 300
educated school children demonstrated in public how to perform cardiopulmonary resuscitation (https://m.youtube.com/
watch?v=78AhihA9uHE)
The European Resuscitation Council published the ‘KIDS SAVE LIVES’ position statement,18 which has now been translated into 12 languages
and is available on the European Resuscitation Council website. This statement demonstrates and explains the 10 fundamental principles of
school children education in resuscitation
The Italian, German and European Resuscitation Councils published the ‘KIDS SAVE LIVES’ video – Saving a life is a child’s play, where the 10
principles of the European Resuscitation Council Position Statement are presented; this video is freely available and can and should be shared
on websites, social media and other platforms and places (https://www.youtube.com/watch?v=0Yf4umHnD3c
The European Society of Anaesthesiology supported the ‘KIDS SAVE LIVES’ initiative by publishing the European Resuscitation Council Position
Statement on its website (http://newsletter.esahq.org/kids-save-lives-erc-position-statement-on-school-childrens-education-in-cpr-hands-that-
help-training-children-is-training-for-life/)
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The European, Italian and German Resuscitation Councils – under the umbrella of the ‘ERC Research NET’ – performed a detailed survey on
school children education in resuscitation in 34 European countries and published the results12
The Italian Resuscitation Council developed an App entitled ‘a breath-taking picnic’ for 6 to 8-year-old children to show them how to perform
resuscitation. With the help of other European national resuscitation councils, this App has been translated into Dutch, French and German
(https://www.youtube.com/watch?v=UYlvdUcGjz0)
The Romanian Health Minister supported the worldwide ‘KIDS SAVE LIVES’ initiative at the WHO
In Italy, 2500 school children were trained in resuscitation and certified in Basil Life Support within the ‘KIDS SAVE LIVES’ activities during the
annual congress of the Italian Resuscitation Council in Milan
In Germany, and under the patronage of the German Health Minister, a National Initiative was founded (Nationales Aktionsbündnis
Wiederbelebung) with the goal to educate school children and other lay people in resuscitation, and to increase the lay resuscitation rates in
Germany to more than 50% by 2020. This National Initiative is supported by many organisations and specialties, and it was initiated during an
event with 100 school children in front of the Brandenburger Tor in Berlin (www.wiederbelebung.de)
Guinness World record in resuscitation was achieved by the University Hospital of Cologne, Germany – people from 74 different countries
successfully performed resuscitation on a manikin in the attempt ‘Most Nationalities in a CPR Relay’ (https://youtu.be/83vCRWvw_lY)
The ‘European Restart a Heart Day’ 2016 of the European Resuscitation Council – with activities and events by National Resuscitation Councils in
more than 20 European countries – had the motto ‘KIDS SAVE LIVES’ (www.erc.edu)
In Poland, close to 90 000 children were registered for the ‘European Restart a Heart Day’ event (http://www.wosp.org.pl/uczymy-ratowac/rekord)
In the United Kingdom, the Resuscitation Council led a partnership with British Heart Foundation, St. John, British Red Cross and all ambulance
trusts that trained 150 581 school children in resuscitation on the ‘European Restart a Heart Day’ of the European Resuscitation Council
(https://www.resus.org.uk/events/rsah/)
And what is in
2017?
The European Resuscitation Congress ’Resuscitation 2017‘ of the European Resuscitation Council will be held on 28 to 30 September in Freiburg
im Breisgau in Germany. On Thursday, 28 September the Germany Resuscitation Council will organise a big event with ‘KIDS SAVE LIVES’
during its German part of the congress (www.grc-org.de)
Adapted with permission.13methods available to educate school children in resusci-
tation14–25:1. Syrimall and relatively cheap manikins that can also be
taken home by the school children (school children as
multipliers);2. ‘High-fidelity’ manikins with feedback systems for
group education;3. Serious games and apps dedicated to school children;4. School children education by medical personnel
(doctors, nurses and paramedics);5. School children education by educated school teach-
ers;6. School children education by other school children
(peers)
The focus of the first steps of school children education in
resuscitation is on chest compression resuscitation only
(hands only).19 In case of out-of-hospital cardiac arrest,
‘hands only’ resuscitation is sufficient in most adult
patients until arrival of the emergency medical service.
This is because following sudden cardiac arrest there is
still remaining oxygen in the blood and in the whole body
outside the brain. Usually, we do not train ventilation or
the use of automated external defibrillators before the age
of 16 to 18 years.18
What is most important?
It is well known that early commencement of resuscita-
tion by laypersons is the most effective way to increase
survival and improve neurological outcome following out-
of-hospital cardiac arrest.24–28 Education of school chil-
dren and using them as multipliers plays a central role in
increasing lay resuscitation rates and, thus, survival.18
Therefore, we suggest implementation of mandatory
education of school children in resuscitation nationwide
and to support and secure this by national law.ght © European Society of Anaesthesiology. UUntil this important goal is reached – which will save
hundreds of thousands of lives annually – we all have to
do our part. Society conferences are an excellent forum to
spread the message and also to organise mass training
events. Please, just start, help others and you will see it is
effective – and it is also a lot of fun.
Further information, videos, presentations, curricula and
concepts on school children education in resuscitation
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Schülerausbildung in Wiederbelebung. Eine Erfolgsgeschichte für
Deutschland und die Welt. Notfall Rettungsmed 2017; 20:91–96.
14 Bohn A, Lukas RP, Breckwoldt J, et al. ‘Kids save lives’: why schoolchildren
should train in cardiopulmonary resuscitation. Curr Opin Crit Care 2015;
21:220–225.
15 Cave DM, Aufderheide TP, Beeson J, et al., American Heart Association
Emergency Cardiovascular Care Committee; Council on Cardiopulmonary,
Critical Care, Perioperative and Resuscitation; Council on Cardiovascular
Diseases in the Young; Council on Cardiovascular Nursing; Council on
Clinical Cardiology, and Advocacy Coordinating Committee. Importance
and implementation of training in cardiopulmonary resuscitation and
automated external defibrillation in schools: a science advisory from the
American Heart Association. Circulation 2011; 123:691–706.
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